Ruthenium red and capsaicin induce a neurogenic inflammatory response in the rabbit eye: effects of omega-conotoxin GVIA and tetrodotoxin.
The effects of ruthenium red, an inorganic dye with known capsaicin antagonist properties, was investigated in the rabbit eye. At a dose of 0.24 nmol ruthenium red inhibited the inflammatory effects of capsaicin (1 or 8 nmol). Unexpectedly, when the dye was injected in doses ranging from 0.24 to 7.4 nmol, it caused an inflammatory response with constriction of the pupil (miosis) and a breakdown of the blood-aqueous barrier, leading to a rise intraocular pressure. Tetrodotoxin (30 nmol) inhibited the ruthenium red-induced rise in intraocular pressure but had less effect on the miotic response. The tachykinin antagonist spantide inhibited the miosis but had no effect on the rise in intraocular pressure. Ruthenium red induced an increase in substance P-like immunoreactivity and calcitonin gene-related peptide-like immunoreactivity in the aqueous humor. These levels were positively correlated with the rise in aqueous humor protein concentration. The ruthenium red-induced miosis and, to a less extent, the rise in intraocular pressure were inhibited by the Ca2+ channel-blocking agent omega-conotoxin GVIA (CTX), indicating a partial dependence on an influx of extracellular Ca2+. CTX also attenuated the miotic effect of capsaicin but had no effect on the capsaicin-induced rise in intraocular pressure. It is concluded that, in the rabbit eye, ruthenium red induces a neurogenic inflammatory response besides its capsaicin antagonist effects.